The lateral olfactory tract (LOT) is a central olfactory pathway, and efferent projections from the olfactory bulb are conveyed to the olfactory-related cortical structures via the LOT. The purpose of the present study is to determine the exact site of the LOT causing functional impairment in animals. After ablation of the right olfactory bulb, rats received rostrocaudal transection injuries on the left LOT at different levels between the olfactory bulb and the middle cerebral artery. Olfactory function of LOT-transected rats was studied by examining their olfactory ability to discriminate between the smell of water and cycloheximide solution, a strong repellent for rodents. Rats were divided into two groups based on their olfactory discriminative abilities. The olfaction positive (+) group achieved 83% ± 1% correct responses and the distances of the LOT-transected sites from the middle cerebral artery of this group ranged between 0.8 and 2.4 mm (n = 8). The olfaction negative (−) group achieved 48% ± 1% correct responses and the distances of the LOT-transected sites from the middle cerebral artery ranged between 2.5 and 4.2 mm (n = 10). From these data, we concluded that the site of the LOT critical for olfactory function is located approximately 2.5 mm from the middle cerebral artery.
Introduction
The lateral olfactory tract (LOT) is a central olfactory pathway, and bulbar efferent projections are directed via the LOT to multiple ventrobasal cortical areas, collectively known as the olfactory cortices (Baker and Spencer, 1986; Haberly, 2001; Moriizumi et al., 1995; Ojima et al., 1984; Scott et al., 1980) . The olfactory cortices include the anterior olfactory nucleus, olfactory tubercle, piriform cortex, and parts of the cortical amygdaloid nucleus and the entorhinal cortex. Olfactory perception is achieved through the neural circuits of the olfactory epithelium, olfactory bulb and olfactory cortices. Bulbar projections to the olfactory cortices are supposed to leave the LOT gradually to the adjoining olfactory cortices; rostrally to the anterior olfactory nucleus, medially to the olfactory tubercle, laterally to the piriform cortex, and caudally to parts of the cortical amygdaloid nucleus and the entorhinal cortex.
No data are available about the exact site of the LOT causing loss of olfaction. The aim of the present study is to determine the site of the LOT causing anosmia in animals. For this purpose, after direct visualization of the LOT, we made sharp transections on the LOT * Corresponding author. Tel.: +81 263 37 2593; fax: +81 263 37 3088. E-mail address: nanae@shinshu-u.ac.jp (N. Fukushima).
at different levels between the olfactory bulb and the middle cerebral artery. After removal of the olfactory bulb contralateral to the injured LOT, olfactory function was examined in the LOT-transected rats by their olfactory ability to discriminate between the smell of water and cycloheximide solution, a strong repellent for rodents (Fukushima et al., 2002; Moriizumi et al., 1994; Sakamoto et al., 2010 ). An anterograde neuronal tracing method was employed to confirm completeness of LOT transection and to exclude incomplete LOT-transected animals.
Materials and methods

Animals
Experiments were carried out in accordance with the National Institute of Health Guide for the Care and Use of Laboratory Animals and protocols were approved by our Institutional Animal Care and Use Committee. All efforts were made to minimize the number of animals used and their suffering. Female Wistar rats (12-16 weeks old, weighing 150-210 g) (Japan SLC Inc., Hamamatsu, Japan) were used in this study. Surgical manipulations were performed under general anesthesia by administering intraperitoneal injection consisting of a mixture of pentobarbital (50 mg/kg) and medetomidine
